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@DOOSDUWLFLSDWLQJFOLHQWVDJUHHWRPDLQWDLQWKHVDPHORZRUGHUORFDOPRGHOVRIWKHG\QDPLFVRIDOORWKHUSDUWLFLSDWLQJHQWLWLHV7KLVLVWKHFRQWUDFW(DFKSDUWLFLSDQW DOVR PDLQWDLQV D PRGHO RI LWV RZQ HQWLW\
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7KHVHVHHN WR UHGXFHWKHLQIRUPDWLRQEHLQJWUDQVPLWWHGRYHUWKHQHWZRUNE\ILOWHULQJ WKH GDWD EDVHG RQ FULWHULD VXFK DVJHRJUDSKLFDOSUR[LPLW\RUUDWHRIFKDQJH>@x 1HWZRUN WUDQVPLVVLRQ SURWRFRO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 $ WUDQVPLVVLRQ SULRULW\ FDQ EHDVVLJQHG WR LQIRUPDWLRQ EDVHG RQ FULWHULD VXFK DVVSHHGRIPRYHPHQWRUUDWHRIHUURUFKDQJH>@ 7KLVDOVRLQFOXGHV4XDOLW\RI6HUYLFHSURWRFROV>@x 9LVLELOLW\ &XOOLQJ 7KH HQYLURQPHQW LV GLYLGHG LQWRFHOOV DQG PXOWLFDVWLQJ XSGDWHV DUH SURYLGHG WR DOOHQWLWLHVWKDWDUHYLVLEOHWRHDFKRWKHULQHDFKFHOO>@x 4XDOLW\ RI 6HUYLFH 7HFKQLTXHV 4R6 4R6 4XDOLW\RI 6HUYLFH LV WKH LGHD WKDW WUDQVPLVVLRQ UDWHV HUURUUDWHV DQG RWKHU QHWZRUN FKDUDFWHULVWLFV FDQ EHPHDVXUHG LPSURYHGDQG WRVRPHH[WHQWJXDUDQWHHGLQ DGYDQFH7KHUH KDYH EHHQ DWWHPSWV WR GHILQH4R6PHDVXUHVVXLWDEOHIRU',6>@
7KHDERYHWHFKQLTXHVDUHEDVHGRQQHWZRUNPDQDJHPHQWDQGQHWZRUNSDUWLWLRQLQJSROLFLHV:HDUHJRLQJWRORRNDWD SDFNHWUHGXFWLRQ PHWKRG EDVHG RQ FOLHQW EHKDYLRUDOPRGHOLQJ ZKHUH ZH VZLWFK EHWZHHQ D VKRUWWHUP GHDGUHFNRQLQJPRGHODQGDORQJWHUPVWDWLVWLFDOEDVHGPXOWLSOHVWUDWHJ\ PRGHO  ,W VKRXOG EH SRLQWHG RXW DW WKLV MXQFWXUHWKDW RXU WHFKQLTXH RU LQGHHG DQ\ RWKHU FOLHQWSUHGLFWLYH
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)RU WKH FRQYHQLHQFH RI WKH UHDGHU ZH GHILQH WKHIROORZLQJ WHUPV $JRDO LV WKH DLP RU REMHFWLYH D SHUVRQKDV LQPRYLQJ WKURXJKDQHQYLURQPHQW )RUH[DPSOH WKHJRDOPLJKWEHWRJRIURPSRLQW$WRSRLQW%,QDFKLHYLQJDJRDODSHUVRQFDQDGRSWDQXPEHURIVWUDWHJLHVVRWKDWDQ\RQHVWUDWHJ\LVDQH[SUHVVLRQRIWKHJRDO6WUDWHJLHVFDQEHHLWKHUVWHDG\VWDWHRUWUDQVLHQW$VWHDG\VWDWHVWUDWHJ\ LVDXVHUSUHIHUUHGPHWKRGIRUDFKLHYLQJDVHWJRDO$WUDQVLHQWVWUDWHJ\ LVDQH[SORUDWRU\PHWKRG LQDQDWWHPSW WR UHDFKDVWHDG\VWDWHVWUDWHJ\
7KH LGHD XQGHUO\LQJ WKH KXQW IRU VWUDWHJLHV LV WR WUDLQ DV\VWHP WR H[SHFW FHUWDLQ VWUDWHJLHV EDVHG RQ SDVW XVHUEHKDYLRU RU EDVHG RQ H[SHFWHG XVHU EHKDYLRU  (DFKVWUDWHJ\ FRPSULVHV RQH RU PRUH WUDMHFWRULHV ± D VHW RIWUDMHFWRULHV FDQ EH DVVRFLDWHG ZLWK DQ\ VWUDWHJ\  $WUDMHFWRU\ LV D SDUWLFXODU H[SUHVVLRQ RI D VWUDWHJ\0XOWLSOLFLW\FDQUHIHUWRHLWKHUVWUDWHJLHVRUJRDOV6WUDWHJ\0XOWLSOLFLW\ ,QGH[ 60, UHIHUV WR WKH QXPEHU RI JRDOV DVWUDWHJ\ OHDGV WR *RDO0XOWLSOLFLW\ ,QGH[ *0, UHIHUV WRWKHQXPEHURI VWHDG\VWDWH VWUDWHJLHV WKDW OHDG WR WKH JRDO7KLVWHUPLQRORJ\LVLOOXVWUDWHGLQ)LJXUH,QWKLVSDSHUZHSUHVHQWUHVXOWVIRUD*0,RI
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60, 6WUDWHJ\0XOWLSOLFLW\,QGH[±KRZPDQ\JRDOVWKLVVWUDWHJ\OHDGWR
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ZKHUH F LV DQ\ FRQYHQWLRQDO GHDG UHFNRQLQJ PRGHO * LVRQHRIVHYHUDO ORQJWHUPHQWLW\ VWUDWHJ\PRGHOV DQGS LV DELQDU\ZHLJKWLQJIDFWRUJRYHUQHGE\S IRU Tt*0 RWKHUZLVH ZKHUHT UHSUHVHQWV DGLVWDQFHPHDVXUH WKUHVKROG EHWZHHQWKHPRGHOHGEHKDYLRUDQG WKH ORQJ WHUPPRGHO*  ,Q WKLVZD\ D PRGHO * EDVHG RQ D SULRUL GDWD FDQ EH HPSOR\HGZKHQWKHHQWLW\PRYHPHQWLVµFORVH¶WRVXFKWUDMHFWRULHV,QWKLV SDSHU ZH H[SORUH WKH LGHD WKDW ZH PD\ KDYH VHYHUDOPRGHOVIURPZKLFKWRSLFN* EDVHGRQDSULRUL LQIRUPDWLRQ7KH SDUWLFXODU PRGHO XVHG LV G\QDPLFDOO\ FKRVHQ VR WKDWLPSURYHG ILWV FDQ EH REWDLQHG RYHU VLQJOH PRGHODSSURDFKHV$WDQ\LQVWDQWLQWLPHWKHQHDUHVWPRGHOIURPWKHVHWDYDLODEOHLVXVHGLQHTXDWLRQ
3DUWLFLSDWLQJFOLHQWVLQD',$XVHWKHPRGHOJLYHQE\07KH SDUDPHWHUV DQG LQLWLDO HQWLW\ VWDWH XVHG E\ WKH PRGHODUHXSGDWHGHYHU\WLPHWKHVWDWHGHYLDWHVIURPWKHWUXHVWDWHE\DSUHGHILQHGWKUHVKROGDPRXQW7P:KLOH DOWHUQDWLYH VRIW PRGHO EOHQGLQJ WHFKQLTXHV FRXOGEH HPSOR\HG KHUH ZH KDYH RSWHG IRU D VLPSOH VZLWFKLQJWHFKQLTXH EHWZHHQ PRGHOV WR LOOXVWUDWH WKH SULQFLSOHVLQYROYHG  6HFWLRQ IRXU GHVFULEHV LQ GHWDLO WKH VWUDWHJ\PRGHO*
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7KHORQJWHUPVWUDWHJ\PRGHOV* HPSOR\HGLQWKHK\EULGSUHGLFWLRQ WHFKQLTXH FDQ EH FRQVWUXFWHG LQ YDULRXV ZD\VD E\ UHFRUGLQJ SDVW DFWXDO HQWLW\ PRYHPHQWV LQ WKHHQYLURQPHQW DQG SHUIRUPLQJ VWDWLVWLFDO DQDO\VLV E E\KHXULVWLFDOO\ LGHQWLI\LQJ SRVVLEOH VWUDWHJLHV EDVHG RQ WKHH[DPLQDWLRQ RI WKH HQYLURQPHQW DQG F E\ HPSOR\LQJDXWRPDWLFSDWKILQGLQJWHFKQLTXHV)RUWKLVSDSHUZHFKRVHWKH ILUVWPHWKRG GHYHORSLQJ D JDPHW\SH -DYD DSSOLFDWLRQWKDW UHFRUGV XVHU WUDMHFWRULHV LQ D FRQWUROOHG WZRGLPHQVLRQDOHQYLURQPHQW8VHUV ZHUH DVNHG WR QDYLJDWH IURP D IL[HG VWDUWLQJSRVLWLRQ WR D IL[HG WDUJHW SRVLWLRQ LQ DV VKRUW D WLPH DVSRVVLEOH  7KHLU YLHZ RI DQ\ REVWDFOHV LQ WKHLU SDWK ZDVUHVWULFWHGWRDFLUFXODUDUHDDURXQGWKHLULPPHGLDWHSRVLWLRQ7KH XVHU EHJDQZLWK QR NQRZOHGJH RI WKH ORFDWLRQ RI WKHWDUJHWDQGUHSHDWHG WKHH[HUFLVH IRU D VHWQXPEHURI WULDOV(DFK DWWHPSW FRQVWLWXWHG D WUDMHFWRU\ 'DWDZDV FROOHFWHGDQG VWRUHG IRUHDFK WUDMHFWRU\ 7KLV SURYLGHG WKH EDVLV RIWKH VWDWLVWLFDOEDVHG VWUDWHJ\ PRGHOV WKDW ZH XVHG LQ WKHK\EULGFRQWUDFWWHFKQLTXH2QHRIWKHWZRPD]HVHPSOR\HGLVVKRZQLQ)LJXUH
)LJXUH$VFUHHQVKRWRIWKHWUDMHFWRU\UHFRUGLQJVRIWZDUH7KHEODFNDUHDVDUHREVWDFOHVWKDWGRQRWDOORZXVHUVWRSDVV
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8VLQJ WKH VRIWZDUH DSSOLFDWLRQ DPLQLPXP RI ILYH DQGPD[LPXP RI IRXUWHHQ WUDMHFWRULHV ZHUH UHFRUGHG IURPIRXUWHHQGLIIHUHQWXVHUV7KHILQDOWUDMHFWRULHVIRUHDFKXVHUPD\EHFRQVLGHUHGVWHDG\VWDWHWUDMHFWRULHV)LJXUHSORWVWKHVHWUDMHFWRULHVIRUWHQXVHUV
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7KH UHVXOWV SUHVHQWHG LQ WKLV SDSHU VKRZ WKDWH[SHULHQFHGXVHUV LQDVLPSOHJDPHOLNHHQYLURQPHQWZLWKZHOOGHILQHG JRDOV YHU\ TXLFNO\ FRQYHUJH RQ FRPPRQVWUDWHJLHVWRDFKLHYHWKHP%\LQWHJUDWLQJWKLVLQIRUPDWLRQLQWR D QRYHO K\EULG PXOWLSOHVWUDWHJ\ DSSURDFK WKLV SDSHUKDV VKRZQ WKDW WKHUH LV D UHGXFWLRQ LQ WKH QXPEHU RIWUDQVPLVVLRQSDFNHWV UHTXLUHG WRPDLQWDLQ ILGHOLW\DFURVVD'LVWULEXWHG,QWHUDFWLYH$SSOLFDWLRQ
)XWXUH ZRUN ZLOO LQYROYH ORRNLQJ DW DOWHUQDWLYHWHFKQLTXHVIRUH[WUDFWLQJWKHORQJWHUPVWUDWHJ\PRGHOV,QWKH FDVH RI QRYLFH XVHUV ZH DUH KRSLQJ WKDW DUWLILFLDOLQWHOOLJHQFHWHFKQLTXHVPD\KHOSXVEHWWHUJXHVVZKDWWKH\PD\GRLQSDUWLFXODUHQYLURQPHQWV0RGHOEOHQGLQJLVDOVREHLQJ LQYHVWLJDWHG LQ RUGHU WR DFKLHYH PRUH QDWXUDOFRQYHUJHQFH RI HQWLWLHV ZKHQ VWDWHXSGDWH LQIRUPDWLRQUHTXLUHVDFRUUHFWLRQWREHPDGH$QRWKHUDUHDRIUHVHDUFKLV WR FRQVLGHU WHFKQLTXHV IRU WKH TXDQWLILFDWLRQ DQGDVVHVVPHQW RI WKH SV\FKRSHUFHSWXDO HIIHFWV RI WKHVHDOJRULWKPVRQXVHUV
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